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(54) [Title of the Invention] Radio Terminal Unit 
(57) [Abstract] 

[Object] To provide a radio terminal unit which can securely 
and quickly transmit accurate position information through a 
simple operation, which can prevent degradation in the 
confidentiality of an operator owning the radio terminal unit, 
and which can report a position in the event of an emergency. 

[Solution] After a terminal unit 1 receives a call signal 
from a base station 11 and connects a radio link, a reception 
signal - analyzing section 5 detects whether the call signal 
contains a PS position information search- requesting signal. 
When the call signal contains the signal, a surrounding CS- 
searching section 6 searches base stations 11 around the 
terminal unit 1 immediately after the radio link is opened 
and acquires surrounding base station information containing 
the identification information of the searched base station 
11 and the signal level between the base station 11 and the 
radio terminal unit 1. A callback-processing section 7 
controls a radio section 2 and causes the radio section 2 to 
transmit, to a terminal unit which has transmitted the PS 
position information search- requesting signal, a calling 
signal containing the surrounding base station information as 
position information . 
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t Claims ] 

[Claim 1] A radio terminal unit comprising: 

reception means for receiving a call signal from a 

communication network to which a base station is connected 

and connecting a radio link; 

position request information-detecting means for 

detecting whether the received call signal contains position 

request information which requests the position of the radio 

terminal unit ; 

link control means for opening the radio link when the 

position request information-detecting means determines that 

the position request information is contained in the call 

signal; and 

transmission means for transmitting a calling signal 
which contains position information indicating the position 
of the radio terminal unit by use of a predetermined 
telephone number when the position request information- 
detecting means determines that the position request 
information is contained in the call signal. 
[Claim 2] A radio terminal unit as described in claim 1, 
wherein the transmission means uses as the predetermined 
telephone number a telephone number contained in the call 
signal, 

[Claim 3] A radio terminal unit as described in claim 1 or 2 , 
wherein the link control means performs predetermined 
incoming-call processing to allow communication when the 
position request information-detection means determines that 
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the position request information is not contained in the 
received call signal. 

[Claim 4] A radio terminal unit as described in any one of 
claims 1 to 3, further comprising: 

base- station searching means for searching base 
stations around the radio terminal unit after the link 
control means opens the radio link, and 

surrounding base station information-acquiring means 
for acquiring surrounding base station information containing 
the identification information of the searched base station 
and the signal level between the base station and the radio 
terminal unit , 

wherein the transmission means transmits a calling 
signal containing the surrounding base station information as 
the position information. 

[Claim 5] A radio terminal unit as described in any one of 
claims 1 to 4 , further comprising: 

response- setting means for effecting the setting of 
whether or not the radio terminal unit is permitted to 
respond to the position request information, 

wherein, based On the content of the setting effected 
by the response-setting means, the transmission means 
transmits a valid calling signal containing the position 
information when the radio terminal unit is permitted to 
respond to the position request information and transmits an 
invalid calling signal containing no position information 
when the radio terminal unit is not permitted to respond to 
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the position request information. 

[Claim 6] A radio terminal unit as described in claim 5, 
wherein 

the position request information-detecting means 
detects whether position compulsorily- demanding information 
which demands the position compulsorily is contained in the 
detected position request information; and 

when the position compulsorily- demanding information is 
contained in the detected position request information, the 
transmission means transmits the valid calling signal 
containing the position information regardless of the setting 
effected by the response-setting means. 

[Claim 7] A radio terminal unit as described in any one of 
claims 1 to 6 , further comprising reporting means for 
reporting that the radio terminal unit is responding to the 
position request information when the calling signal 
containing the position information is transmitted by the 
transmission means. 

[Claim 8] A radio terminal unit as described in any one of 
claims 1 to 7 , further comprising transmission-detecting 
means for detecting whether the transmission means has 
transmitted the calling signal securely, 

wherein, when the result of the detection by the 
transmission-detecting means shows that the transmission 
means has not transmitted the calling signal successfully, 
the transmission means re-transmits the calling signal 
containing the position information. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a radio terminal unit 
which is used in a radio communication system such as a PHS 
(Personal Handy Phone System) and capable of transmitting 
position information . 
[0002] 
[Prior Art] 

As use of PHS has been becoming increasingly widespread, 
service for reporting the position of a radio terminal unit 
is on its way to implementation. Fig. 6 is a diagram showing 
the constitution of the service. To implement the service, a 
user 15 such as a personal computer or workstation is 
connected to a position information database (center) 13 via 
a communications network 14 such as the Internet or a given 
private line, and the position information database 13 is 
connected to a plurality of base stations (CS) 11 via a 
communications network 12 such as an ISDN (Integrated 
Services Digital Network). A radio terminal unit (PS) 1 can 
communicate with the base stations 11 via a radio link L. 
[0003] 

Via the communications network 14, the user 15 transmits 
to the position information database 13 a PS position 
information search-requesting signal SI which requests the 
position information of the radio terminal unit 1. After 
receiving the PS position information search-requesting 
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signal SI, the position information database 13 transmits to 
the radio terminal unit 1, via the communications network 12, 
a call signal containing a PS position information search- 
requesting signal S2. 
[0004] 

When receiving the call signal via the base station 11, 
the radio terminal unit 1 transmits the CS position 
information of surrounding base stations 11 to the position 
information database 13 as PS position information S3. The 
position information database 13 converts the received PS 
position information S3 into a predetermined image format and 
transmits the image format to the user 15 as PS position 
information S4 . When the user 15 receives the PS position 
information S4, the received PS position information S4 is 
displayed, for example, on display means owned by the user 15 
and reported. 
[0005] 

[Problems to be solved by the Invention] 

As described above, when the radio terminal unit 1 
receives the call signal transmitted from the position 
information database 13 and containing the PS position 
information search-requesting signal S2, the radio terminal 
unit 1 transmits the PS position information S3 to the 
position information database 13. Transmitting the PS 
position information S3 may require a special operation, and 
such an operation is complicated for the operator of the 
radio terminal unit 1 . 
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[0006] 

Further, since the user 15 requests the accurate 
position of the radio terminal unit 1 in real time, the PS 
position information S3 must be transmitted very quickly and 
accurately. 
[0007] 

Further, when the radio terminal unit 1 transmits the PS 
position information S3 in response to every call signal 
containing the PS position information search-requesting 
signal S2 to thereby report the CS position information of 
the surrounding base stations 11 to the user 15, the 
confidentiality of the operator owning the radio terminal 
unit 1 is degraded. Meanwhile, when, for example, the 
transmission of the PS position information S3 is restricted 
in order to improve the level of confidentiality, there 
arises the inconvenience that the position of the radio 
terminal unit 1 cannot be known in the event of an emergency. 
[0008] 

Further, since the radio link L is used, the PS position 
information S3 may fail to reach the base station 11 
successfully, due to a deterioration in signal level or the 
like. 
[0009] 

An object of the present invention is to provide a radio 
terminal unit which is capable of securely and quickly 
transmitting accurate position information through a simple 
operation, even in the event of an emergency, without 
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degradation in the confidentiality of the operator owning the 

radio terminal unit. 

[0010] 

[Means for Solving the Problems] 

The present invention is a radio terminal unit 
comprising reception means for receiving a call signal from 
the communication network to which a base station is 
connected and connecting a radio link; position request 
information- detecting means for detecting whether the 
received call signal contains position request information 
which requests the position of the radio terminal unit; link 
control means for opening the radio link when the position 
request information- detecting means determines that the 
position request information is contained in the call signal; 
and transmission means for transmitting a calling signal 
which contains position information indicating the position 
of the radio terminal unit by use of a predetermined 
telephone number when the position request information- 
detecting means determines that the position request 
information is contained in the call signal. According to 
the present invention, when the position request information 
is contained in the call signal received by the reception 
means, the connected radio link is opened, and the calling 
signal containing the position information is transmitted 
automatically by means of the predetermined telephone number. 
Therefore, a special operation performed by the operator for 
transmitting the position information is not necessary. 
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whereby the operability of the radio terminal unit is 

improved. 

[OOil] 

Further, in the present invention, the transmission 
means uses as the predetermined telephone number the 
telephone number contained in the call signal. According to 
the present invention, the telephone number to be transmitted 
after the connected radio link is opened when the position 
request information is contained in the received call signal 
is the telephone number contained in the call signal. 
Therefore, the special operation performed by the operator 
for transmitting the position information is not necessary, 
and consequently the operability of the radio terminal unit 
is improved. 
[0012] 

Further, in the present invention, the link control 
means performs predetermined incoming-call processing to 
allow communication when the position request information- 
detection means determines that the position request 
information is not contained in the received call signal. 
According to the present invention, the predetermined 
incoming-call processing is performed to allow communication 
when the position request information is not contained in the 
call signal. Therefore, in addition to transmission of the 
position information, normal communication can also be 
carried out . 
[0013] 
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Further, the present invention further comprises base- 
station searching means for searching base stations around 
the radio terminal unit after the link control means opens 
the radio link, and surrounding base station information- 
acquiring means for acquiring surrounding base station 
information containing the identification information of the 
searched base station and the signal level between the base 
station and the radio terminal unit, wherein the transmission 
means transmits a calling signal containing the surrounding 
base station information as the position information. 
According to the present invention, as soon as the radio link 
is opened, a plurality of base stations around the radio 
terminal unit are searched, and the surrounding base station 
information containing the identification information of the 
searched base station and the signal level between the base 
station and the radio terminal unit is acquired. Since the 
surrounding base station information is contained in the 
calling signal as the position information, the accurate 
position information of the radio terminal unit can be 
transmitted quickly. 
[0014] 

Further, the present invention further comprises 
response-setting means for effecting the setting of whether 
or not the radio terminal unit is permitted to respond to the 
position request information, wherein, based on the content 
of the setting effected by the response-setting means, the 
transmission means transmits a valid calling signal 
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containing the position information when the radio terminal 
unit is permitted to respond to the position request 
information and transmits an invalid calling signal 
containing no position information when the radio terminal 
unit is not permitted to respond to the position request 
information, but reports that the request is invalid when not 
permitted to report position. According to the present 
invention, when the radio terminal unit is set so as to be 
permitted to respond to the position request information, the 
valid calling signal containing the position information is 
transmitted. Therefore, the accurate position information of 
the radio terminal unit can be transmitted quickly. 
Meanwhile, when the radio terminal unit is set so as not to 
be permitted to respond to the position request information, 
the invalid calling signal containing no position information 
is transmitted. Thus, a degradation in the confidentiality 
of the operator owning the radio terminal unit can be 
prevented in accordance with the setting. 
[0015] 

Further, in the present invention, the position request 
information-detecting means detects whether position 
compulsorily- demanding information which demands the position 
compulsorily is contained in the detected position request 
information, and when the position compulsorily-demanding 
information is contained in the detected position request 
information, the transmission means transmits the valid 
calling signal containing the position information regardless 
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of the setting effected by the response-setting means. 
According to the present invention, the valid calling signal 
containing the position information is transmitted regardless 
of the above setting when the position compulsorily- demanding 
information is contained in the detected position request 
information. Therefore, the position information of the 
radio terminal unit can be transmitted securely even in the 
event of an emergency. 
[0016] 

Further, the present invention further comprises 
reporting means for reporting that the radio terminal unit is 
responding to the position request information when the 
calling signal containing the position information is 
transmitted by the transmission means. According to the 
present invention, the operator of the radio terminal unit 
can realize that the position information of the radio 
terminal unit is being transmitted. In addition, report - 
setting means which effects the setting of whether or not 
there is issued a report that the radio terminal unit is 
responding to the position request information may be 
provided so as to report that the radio terminal unit is 
responding to the position request information only when the 
content of the setting effected by the report-setting means 
is such that there is to be issued a report that the radio 
terminal unit is responding to the position request 
information . 
[0017] 
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Further, the present invention further comprises 
transmission-detecting means for detecting whether the 
transmission means has transmitted the calling signal 
securely, wherein, when the result of the detection by the 
transmission-detecting means shows that the transmission 
means has not transmitted the calling signal successfully, 
the transmission means re-transmits the calling signal 
containing the position information. According to the 
present invention, when the calling signal has been 
transmitted successfully, the calling signal containing the 
position information is re-transmitted, for example, after a 
lapse of predetermined time. Therefore, the position 
information can be transmitted securely. 
[0018] 

[Embodiments of the Invention] 

Fig. 1 is a block diagram showing a radio terminal unit 
1 which is one embodiment of the present invention. The 
radio terminal unit 1 comprises a radio section 2, a position 
information-reporting service control section 3, and an input 
section 4. The radio terminal unit 1 is constructed so as to 
be, for example, small enough to be portable. 
[0019] 

The radio section 2 exchanges radio signals with a base 
station (CS) 11. More specifically, the radio section 2 
comprises reception means for receiving a call signal from 
the communications network to which the base station 11 is to 
be connected and connecting a radio link, and transmission 
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means for transmitting to the base station 11 a calling 

signal for calling a desired terminal unit . 

[0020] 

The position-information reporting service control 
section 3 comprises a reception-signal analyzing section 5* a 
surrounding-CS searching section 6, a callback-processing 
section 7, a user-setting processing section 8, a reporting 
section 9, and a retry-processing section 10. 
[0021] 

The reception- signal analyzing section 5 corresponds to 
the position request -information detecting means and detects 
whether the received call signal contains position request 
information which requests the position of the radio terminal 
unit 1; that is, a PS position information search-requesting 
signal S2 . 
[0022] 

The callback-processing section 7 controls the radio 
section 2 and causes the radio section 2 to open the 
connected radio link when the call signal contains the PS 
position information search-requesting signal S2. After 
opening the radio link, the callback-processing section 7 
causes the radio section 2 to transmit a calling signal for 
calling the terminal unit of a predetermined telephone number. 
The calling signal contains the position information 
indicating the position of the radio terminal unit 1. More 
specifically, the callback-processing section 7 calls a 
position information database terminal unit 13 which has 



transmitted the PS position information search-requesting 
signal S2, and the telephone number contained in the call 
signal received by the radio terminal unit 1 is used as the 
above predetermined telephone number. When the call signal 
does not contain the PS position information search- 
requesting signal S2, the callback-processing section 7 
causes the radio section 2 to perform predetermined normal 
incoming-call processing to thereby allow communication. The 
callback-processing section 7 corresponds to the link control 
means . 
[0023] 

The surrounding- CS searching section 6 searches, for 
example, a plurality of base stations 11 around the radio 
terminal unit 1 immediately after the radio link is opened as 
described above and acquires surrounding base station 
information containing the identification information (CS-ID) 
of the searched base station 11 and the signal level between 
the base station 11 and the radio terminal unit 1. The 
surrounding-CS searching section 6 corresponds to the base- 
station searching means and the surrounding base station 
information- acquiring means. The calling signal which is 
transmitted under the control of the callback-processing 
section 7 and which calls the position information database 
terminal unit 13 which has transmitted the PS position 
information search-requesting signal S2 contains the 
surrounding base station information as the position 
information. 
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[0024] 

The user-setting processing section 8 corresponds to the 
response-setting means and effects the setting specifying 
whether or not the radio terminal unit 1 is permitted to 
respond to the PS position information search-requesting 
signal S2 . The setting can be effected on the basis of the 
data input by an operator by means of the user input section 
4, which comprises buttons or keys. The callback-processing 
section 7 controls the radio section 2 on the basis of the 
content of the setting of the user-setting processing section 
8 and, when the radio terminal unit 1 is permitted to respond 
to the PS position information search-requesting signal S2 , 
causes the radio section 2 to transmit a valid calling signal 
containing the position information; and, when the radio 
terminal unit 1 is not permitted to respond to the PS 
position information search-requesting signal S2 , causes the 
radio section 2 to transmit an invalid calling signal 
containing no position information. 
[0025] 

The reception -signal analyzing section 5 detects whether 
position compulsorily- demanding information which demands the 
position compulsorily is contained in the detected PS 
position information search-requesting signal S2 . When the 
position compulsorily- demanding information is contained in 
the PS position information search-requesting signal S2, the 
callback-processing section 7 causes the radio section 2 to 
transmit the valid calling signal containing the position 
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information regardless of the setting of the user setting- 
processing section 8. 
[0026] 

When the radio section 2 transmits the calling signal 
containing the position information, the reporting section 9 
reports that the radio terminal unit 1 is responding to the 
PS position information search-requesting signal S2 . The 
reporting section 9 may be a display device such as a liquid 
crystal display device, or a sound-outputting device such as 
a buzzer, and can issue a report by means of a display output 
or a sound output . 
[0027] 

Further, the user setting-processing section 8 can 
effect the setting as to whether or not there is issued a 
report that the radio terminal unit 1 is responding to the PS 
position information search-requesting signal S2. The 
setting can be effected on the basis of, for example, the 
data input by an operator via the user input section 4 . When 
the user setting-processing section 8 is set so as to report 
that the unit 1 is responding to the signal S2, the reporting 
section 9 reports that the radio terminal unit 1 is 
responding to the PS position information search-requesting 
signal S2 • 
[0028] 

The retry-proces.sing section 10 corresponds to a 
calling-detecting section and detects whether the radio 
section 2 has transmitted the calling signal securely. When 
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the result of the detection by the retry-processing section 
10 indicates that the radio section 2 has not transmitted the 
calling signal successfully, the callback-processing section 
7 causes the radio section 2 to re-transmit the calling 
signal containing the position information. 
[0029] 

Fig. 2 is a flowchart showing the operation of the radio 
terminal unit 1 when it transmits position information- Fig. 
3 is a diagram showing the sequences of operations when 
position information is transmitted. Fig. 4 is a diagram 
showing a call signal Al . Fig. 5 is a diagram showing the 
constitution of a valid calling signal Bl and that of an 
invalid calling signal CI. Fig. 6 is a diagram showing the 
constitution of position-information reporting service. 
[0030] 

A user 15 such as a personal computer or workstation is 
connected to a position information database 13 via a 
communications network 14 such as the Internet or a given 
private line, and the position information database 13 is 
connected to a plurality of base stations 11 via a 
communications network 12 such as an ISDN. A radio terminal 
unit 1 can communicate with the base stations 11 via a radio 
link L. 
[0031] 

Via the communications network 14, the user 15 transmits 
the PS position information search-requesting signal SI of 
the radio terminal unit 1 to the position information 
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database 13. After receiving the PS position information 
search-requesting signal SI, the position information 
database 13 transmits to the radio terminal unit 1, via the 
communications network 12, a call signal containing a PS 
position information search-requesting signal 32. 
[0032] 

When in step al the radio terminal unit 1 receives the 
call signal Al , it connects the radio link L and in step a2 
determines whether the position information- searching 
service-requesting code; i.e. , PS position information 
search-requesting signal S2, is contained in the received 
call signal Al . 
[0033] 

As specifically shown in Fig. 4, the call signal Al 
containing the PS position information search-requesting 
signal S2 comprises the telephone number 21 of a terminal to 
be searched, a position- information searching service- 
requesting code 22, the telephone number 23 of a system to be 
called back; i.e., the position information database 13 which 
has transmitted the PS position information search-requesting 
signal S2, a code 24 which indicates whether the position 
information is to be searched compulsorily , and other data 25. 
[0034] 

In step a2 , a determination is made as to whether the 
position-information searching service-requesting code 22 is 
contained. When it is determined that the position 
information- searching service-requesting code 22 is contained. 
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in step a3 the radio link L is opened. When it is determined 
that the position information- searching service-requesting 
code 22 is not contained, in step al3 predetermined normal 
incoming-call processing is performed, and processing is 
terminated. 
[0035] 

After the radio link L is opened in step a3 , in step a4 
a plurality of base stations 11 around the radio terminal 
unit 1 are searched. Highly accurate position information 
can be obtained, since the search through the surrounding 
base stations 11 is performed immediately after the detection 
of the PS position information search-requesting signal S2 . 
The greater the number of base stations 11 that are searched, 
the more accurate the obtained position information. After 
the search through the base stations 11 is performed, 
surrounding base station information containing the 
identification information (CS-ID) of the searched base 
station 11 and the signal level between the base station 11 
and the radio terminal unit 1 is acquired. Thereby, more 
accurate position information can be transmitted. 
[0036] 

Then, in step a5 , a determination is made as to whether 
the radio terminal unit 1 is permitted to respond to the PS 
position information search-requesting signal S2. when it is 
determined that the radio terminal unit 1 is permitted to 
respond, processing proceeds to step a6 . When it is 
determined that the radio terminal unit 1 is not permitted to 
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respond, in step a 7 a determination is made as to whether the 
compulsory acquisition of the position information is 
specified, on the basis of the code 24 indicating whether the 
position information is to be searched compulsorily . Such 
specification is made, for example, in the event of an 
emergency. When it is determined that compulsory search of 
the position information is specified, processing proceeds to 
the step a6 . When it is determined that compulsory search of 
the position information is not specified, processing 
proceeds to step a8 . 
[0037] 

In step a6 , a valid calling signal Bl is transmitted. As 
shown in Fig. 5(a), the valid calling signal Bl comprises the 
telephone number 26 of a system to be called back, a code 27 
which indicates whether the calling signal contains valid 
position information, position information data (such as CS- 
ID or reception signal level) 28 which contains the 
surrounding base station information when the code 27 
indicates that the valid position information is contained, 
and other data 29. 
[0038] 

In step a8, an invalid calling signal CI is transmitted. 
As shown in Fig. 5(b), the constitution of the invalid 
calling signal CI is the same as that of the valid calling 
signal Bl, except that the invalid calling signal CI contains 
invalid data 30 in place of the position information data 28 
when the code 27 indicates that invalid position information 
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is contained. It may be the case that, in place of the 
invalid calling signal CI, no data are transmitted. 
[0039] 

Following step a6 or step a8, in step a9 a determination 
is made as to whether the radio terminal unit 1 is set to 
report that it is responding to the PS position information 
search-requesting signal S2 . When it is determined that the 
radio terminal unit 1 is set to do so, in step 10 a report is 
issued by means of, for example, a sound output or a display 
output, to the effect that the radio terminal unit 1 is 
responding to the PS position information search-requesting 
signal S2 . In this case, the report may be issued in 
different manners depending on whether the response is a 
normal response or a compulsory response. Alternatively, it 
may be the case that the report is issued only in the case of 
the normal response or only in the case of the compulsory 
response . 
[0040] 

After it is determined in step a9 that the radio 
terminal unit 1 is not set to issue the report, or after the 
process of step alO is completed, in step all a determination 
is made as to whether the valid calling signal Bl or the 
invalid calling signal CI has been transmitted normally and 
securely. When the relevant calling signal has been 
transmitted normally and securely, processing is terminated. 
When the relevant signal has not been transmitted normally 
and securely, in step 12 the calling signal containing the 
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position information is re- transmitted, for example, after a 
lapse of predetermined time, and processing is then 
terminated. 
[0041] 

When receiving the valid calling signal Bl, the position 
information database 13 transmits to the user 15 a PS 
position information-reporting signal S4a produced by 
converting into a predetermined image format PS position 
information S3 , which is the surrounding base station 
information. Upon receipt by the user 15, the PS position 
information-reporting signal S4a is displayed on display 
means owned by the user 15 to thereby report the position of 
the radio terminal unit 1. In contrast, when the position 
information database 13 receives the invalid calling signal 
CI, it transmits to the user 15 a PS position search failure- 
reporting signal S4b. Upon receipt by the user 15, the PS 
position search failure-reporting signal S4b is displayed, 
for example, on display means owned by the user 15 to thereby 
report the failure of the search . 
[0042] 

Thus, when the valid calling signal Bl is transmitted, 
the sequence surrounded by two -dot -dashed lines 16 in Fig. 3 
is performed, whereas when the invalid calling signal CI is 
transmitted, the sequence surrounded by two-dot-dashed lines 
17 in Fig. 3 is performed. 
[0043] 

As described above, according to the present embodiment, 
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when the PS position information search-requesting signal S2 
is contained in the call signal Al received by the radio 
section 2, the connected radio link L is opened, and a 
calling signal for calling the terminal unit of a 
predetermined telephone number is transmitted automatically. 
The calling signal contains the position information of the 
radio terminal unit 1. More specifically, the position 
information database terminal unit 13 which has transmitted 
the PS position information search-requesting signal S2 is 
called by means of the telephone number contained in the 
received call signal. Therefore, the operator of the radio 
terminal unit 1 does not have to perform a special operation 
to transmit position information, whereby the operability of 
the radio terminal unit 1 is improved significantly. 
[0044] 

Further, as soon as the radio link L is opened, the base 
stations 11 around the radio terminal unit 1 are searched, 
and the surrounding base station information containing the 
identification information (CS-ID) of the searched base 
station 11 and the signal level between the base station 11 
and the radio terminal unit 1 is acquired. Since the calling 
signal for calling the position information database 13 which 
has transmitted the PS position information search-requesting 
signal S2 contains the surrounding base station information 
as position information, the accurate position of the radio 
terminal unit 1 can be transmitted quickly. A more accurate 
position of the radio terminal unit 1 can be transmitted by a 
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search through a plurality of base stations 11. 
[0045] 

Further, since the valid calling signal Bl containing 
the surrounding base station information as position 
information is transmitted when the radio terminal unit 1 is 
set so as to be permitted to respond to the PS position 
information search-requesting signal S2, the accurate 
position of the radio terminal unit 1 can be transmitted 
quickly. When the radio terminal unit 1 is set so as not to 
be permitted to respond to the PS position information- search 
requesting signal S2 # the invalid calling signal CI 
containing no position information is transmitted. Thus, a 
degradation in the confidentiality of the operator owning the 
radio terminal unit 1 can be prevented in accordance with 
such settings. 
[0046] 

Further, when position compulsorily- demanding 
information is contained in the detected PS position 
information search-requesting signal S2, the valid calling 
signal Bl containing the position information is transmitted 
regardless of the settings, and therefore the position of the 
radio terminal unit 1 can be transmitted securely in the 
event of an emergency. 
[0047] 

Further, since it is reported by means of a sound or a 
display that the radio terminal unit 1 is responding to the 
PS position information search-requesting signal S2, the 
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operator of the radio terminal unit 1 can realize that the 
radio terminal unit 1 is responding to the request for the 
position information of the radio terminal unit 1. Further, 
on the basis of the setting as to whether or not the radio 
terminal unit 1 is to issue the report, the operator of the 
radio terminal unit 1 can realize that the radio terminal 
unit 1 is responding to the request for the position 
information of the radio terminal unit 1 . 
[0048] 

Further, when the calling signal containing the position 
information is not transmitted successfully, it is re- 
transmitted. Therefore, the position information can be 
transmitted securely. 
[0049] 

[Effect of the Invention] 

As described above, according to the present invention, 
when position request information is contained in a received 
call signal, the connected radio link is opened, and a 
calling signal containing position information is then 
transmitted automatically by means of a predetermined 
telephone number. Therefore, a special operation performed 
by an operator for transmitting the position information is 
not necessary, whereby the operability of the radio terminal 
unit 1 is improved. 
[0050] 

Further, according to the present invention, since the 
telephone number to be transmitted is the telephone number 
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contained in the call signal, the special operation performed 
by the operator for transmitting the position information is 
not necessary, whereby the operability of the radio terminal 
unit 1 is improved. 
[0051] 

Further, according to the present invention, when the 
position request information is not contained in the call 
signal, predetermined in-coming call processing is performed 
so as to allow communication. Therefore, in addition to the 
transmission of the position information, normal 
communication can also be carried out . 
[0052] 

Further, according to the present invention, as soon as 
the radio link is opened, the base stations around the radio 
terminal unit are searched, the surrounding base station 
information of the searched base station is acquired, and a 
calling signal containing the surrounding base station 
information as position information is transmitted. 
Therefore, the accurate position of the radio terminal unit 
can be transmitted quickly. 
[0053] 

Further, according to the present invention, when the 
radio terminal unit is set so as to be permitted to respond 
to the position request signal, a valid calling signal 
containing the position information is transmitted, whereas 
when the radio terminal unit is set so as not to be permitted 
to respond to the position request signal, an invalid calling 
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signal containing no position information is transmitted. 
Therefore, a degradation in the confidentiality of the 
operator owning the radio terminal unit can be prevented. 
[0054] 

Further, according to the present invention, when 
position compulsorily- demanding information is contained in 
the detected position request information, the valid calling 
signal containing the position information is transmitted. 
Therefore, the position of the radio terminal unit can be 
transmitted securely in the event of an emergency; 
[0055] 

Further, according to the present invention, since it is 
reported that the radio terminal unit is responding to the 
position request information, the operator of the radio 
terminal unit can realize this. In addition, there may be 
provided report -setting means which effects the setting of 
whether or not it is to be reported that the radio terminal 
unit is responding to the position request information, to 
thereby report that the radio terminal unit is responding to 
the position request information only when the content of the 
setting effected by the report-setting means is such that it 
is reported that the radio terminal unit is responding to the 
position request information. 
[0056] 

Further, according to the present invention, when the 
calling signal is not transmitted successfully, it is re- 
transmitted. Therefore, the position information can be 
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transmitted securely. 

[Brief Description of the Drawing] 

[Fig. 1] A block diagram showing a radio terminal unit 1 
which is one embodiment of the present invention. 
[Fig. 2] A flowchart showing the operation of the radio 
terminal unit 1 when it transmits position information. 
[Figi 3] A diagram showing the sequences of operations when 
position information is transmitted. 
[Fig. 4] A diagram showing a call signal Al . 
[Fig. 5] A diagram showing the constitutions of a valid 
calling signal Bl and an invalid calling signal CI. 
[Fig. 6] A diagram showing the constitution of position- 
information reporting service. 
[Description of Reference Numerals] 

1 radio terminal unit 

2 radio section 

3 position information-reporting service control section 

4 user input section 

5 reception signal-analyzing section 

6 surrounding CS- searching section 

7 callback-processing section 

8 user setting-processing section 

9 reporting section 

10 retry-processing section 

11 base station 

12, 14 communication network 

13 position information database 
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15 user 

Al call signal 

Bl valid calling signal 

CI invalid calling signal 

SI, 32 PS position information search-requesting signal 

S3, S4 PS position information 

S4a PS position information-reporting signal 

S4b PS position search failure-reporting signal 
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[Fig. 1] 

A: TO BASE STATION LI 
2: RADIO SECTION 

5: RECEPTION SIGNAL- ANALYZING SECTION 

6: SURROUNDING CS-SEARCHING SECTION 

10: RETRY-PROCESSING SECTION 

8: USER SETTING-PROCESSING SECTION 

9: REPORTING SECTION 

7: CALLBACK-PROCESSING SECTION 

4: USER INPUT SECTION (BUTTONS, KEYS, ETC.) 

3: POSITION INFORMATION-REPORTING SERVICE CONTROL SECTION 

[Fig. 2] 
START 

al: CALL SIGNAL RECEIVED ? 

a2: POSITION INFORMATION- SEARCHING SERVICE-REQUESTING CODE 

DETECTED ? 

a3: OPEN RADIO LINE 

al3: NORMAL INCOMING-CALL PROCESSING 
a4: SEARCH SURROUNDING CS 

a5: PERMITTED TO RESPOND TO POSITION INFORMATION- SEARCHING 
SERVICE ? 

a7: COMPULSORY ACQUISITION OF POSITION INFORMATION 
SPECIFIED ? 

a8: INVALID CALLING SIGNAL 
a6: VALID CALLING SIGNAL 

a9: REPORTING DURING RESPONSE REQUESTED ? 
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alO: AUDIBLE OR VISIBLE REPORTING 

all: CALLING SIGNAL TRANSMITTED NORMALLY ? 

al2: RETRY PROCESSING 

END 

[Fig. 3] 

A: PORTABLE RADIO TERMINAL UNIT (PS) 1 

B: BASE STATION (CS) 11 

C: COMMUNICATION NETWORK 12 

D: POSITION INFORMATION DATABASE 13 

E: USER 15 

F: PS POSITION INFORMATION SEARCH-REQUESTING SIGNAL SI 
G: CALL SIGNAL Al 

H: PS POSITION INFORMATION SEARCH-REQUESTING SIGNAL S2 

I: OPEN RADIO LINE 

J: INVALID CALLING SIGNAL CI 

K: PS POSITION SEARCH FAILURE -REPORTING SIGNAL S4b 
L: VALID CALLING SIGNAL Bl 

(CONTAINING PS POSITION INFORMATION S3) 
M: PS POSITION INFORMATION- REPORTING SIGNAL S4a 

[Fig. 4] 

21: TELEPHONE NUMBER OF TERMINAL TO BE SEARCHED 

22: POSITION INFORMATION- SEARCHING SERVICE-REQUESTING CODE 

23: TELEPHONE NUMBER FOR CALL BACK 

24: CODE INDICATING WHETHER POSITION INFORMATION IS SEARCHED 
COMPULSORILY 
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25: OTHER DATA 



[Fig. 5] 

26: TELEPHONE NUMBER FOR CALL BACK 

27: CODE INDICATING WHETHER CALLING SIGNAL CONTAINS VALID 
POSITION INFORMATION 

28: POSITION INFORMATION DATA (CS-ID, RECEPTION SIGNAL LEVEL, 
ETC.) (WHEN THE CODE 27 INDICATES THAT VALID POSITION 
INFORMATION IS CONTAINED) 

30: INVALID DATA (WHEN THE CODE 27 INDICATES THAT INVALID 
POSITION INFORMATION IS CONTAINED) 
29: OTHER DATA 

[Fig. 6] 

A: PORTABLE RADIO TERMINAL UNIT TO BE SEARCHED 1 
(PS) 

B: PS POSITION INFORMATION SEARCH-REQUESTING SIGNAL S2 
C: RADIO LINE L 

D: PS POSITION INFORMATION S3 
11: BASE STATION 
(CS) 

12: ISDN NETWORK 

13: POSITION INFORMATION DATABASE (CENTER) 

E: COMMUNICATION CONTROL 

F: MAINTENANCE /MANAGEMENT 

G: TERMINAL FOR CONTROL 

H: POSITION INFORMATION SERVER 
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I : INTERNET 

J: DEDICATED LINE 

14: COMMUNICATION NETWORK 

K: PS POSITION INFORMATION SEARCH REQUEST SI 

L: PS POSITION INFORMATION S4 

15: USER (PERSONAL COMPUTER/WORKSTATION) 
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